In the last 15 years of the nineteenth century c.300 British brewers incorporated and floated securities on the stock market. Subsequently, in the 1900s, the industry suffered a long-lived hangover. In this paper, we establish the stylised facts of this transformation and estimate the gains enjoyed by brewery investors during the boom as well as the losses suffered by investors during the bust of the 1900s. However, not all brewery equity shares suffered alike. We find that post-1900 performance correlates positively with capital-market discipline and good corporate governance and negatively with family control, but does not correlate with indebtedness.
Introduction
There were two booms on the UK stock market which contributed greatly to its growth -1886-1890 and 1895-1900. 1 Breweries were at the centre of these two booms, with many long-established breweries incorporating as public companies and floating securities on the stock market. 2 To illustrate the scale of this expansion -in 1885 there were only 12 incorporated breweries with securities traded on a stock market with a total paid-up capital of about £2 million, but by 1900, there were 308 breweries, with a total paid-up capital of over £165 million. This brewing boom, however, quickly turned sour for investors, with the industry in the doldrums for the first decade of the twentieth century. This expansion and subsequent downturn, which are the primary focus of this article, had a substantial and longlasting effect on the UK brewing industry and on the development of the UK capital market.
In this paper, we firstly establish the stylised facts of the brewery booms in terms of the number of breweries incorporated and the capitalisation of the industry over the 1880-1913 period. Secondly, we examine how brewers maintained control of their companies, whilst raising large sums of capital on stock markets. Using detailed ownership records, we establish the following typography of ownership and capital structure -(a) breweries which were closely held and 40 per cent or more of their capital structure was debt; (b) breweries which had relatively diffuse ownership and very little in the way of debt finance; and (c) breweries with relatively diffuse ownership and which had a capital structure consisting of circa 40 per cent debt. Our evidence suggests that closely-held ownership and substantial debt finance was the most common type.
Thirdly, we examine returns on brewery securities during the boom and bust phases experienced by the industry. We find that there was a boom in the prices of all brewery securities in the 1890s, but particularly in ordinary shares. In the bust phase, investors in brewery securities suffered substantial losses in the 1900s.
Finally, we attempt to explain the variation in post-1900 performance of breweries by looking econometrically at the relationship between stock returns and indebtedness, family ownership, corporate governance, access to credit, and capital-market discipline. From our evidence, indebtedness does not appear to be a covariate of stock returns, but there is some evidence that access to credit is a covariate. However, capital-discipline and good corporate governance are positively related with stock returns, whilst family ownership is negatively related with the performance of preference shares.
Why is a study of the financing of the brewing industry in this era interesting? Firstly, the general perception is that breweries were the typical Chandlerian firm in that they were family-controlled and thus are believed to have performed poorly. 3 Using detailed ownership records, we are able to shed some light on how families maintained control of their breweries after incorporation and flotation of their securities. Then, in our empirical work, we are able to ascertain whether the post-1900 performance of brewery shares was correlated with the presence of family ownership. Notably, we find that family ownership was associated with poor performance of preference shares, which would largely have been held by non-family members.
Another reason that a study of the breweries in this era is interesting is that from the perspective of the development of the UK capital markets, the two brewery booms were at the centre of the 1886-1890 and 1895-1900 stock-market booms and, to date, the historiography of British capital markets has said little about these booms. In addition, most companies which had floated on the stock exchange prior to the brewery boom were new ventures. 4 However, the breweries (along with iron and steel companies) were conversions of long-established firms, and from this time onwards, the vast majority of firms which floated on the stock market were of this nature. Thus, the brewery industry was a central defining influence at the genesis of the modern-day initial public offering. 5 The brewery sector is also interesting from a capital-markets-development perspective because it was the first sector outside of railways where there was extensive use of preference shares and debentures. 6 A further motivation for this study is that there are wider lessons for financial economics. The ease with which debenture finance could be raised contributed to the overvaluation of public houses, with tied-houses in London trebling and quadrupling in value in the space of a few months in the late 1890s. Ironically, the debentures themselves were largely secured on the value of these public houses. Thus, the brewing industry presents us with a case study of the role of credit in sustaining asset price booms. 7 A final reason as to why a study of brewery finance in this era is interesting is that the conversion of the brewers is a good example of the unintended consequences for the stock market and investors of government intervention in an industry. Under the influence of the politically-powerful temperance movement, national and local governments had restricted the number of on-licenses which were issued and threatened to further contract the supply of onlicenses. This greatly pushed up the price of on-licenses and led to a scramble for public houses by breweries, who were keen to ensure a retail outlet for their beer. 8 This scramble was one, if not the chief, reason for the brewery booms.
The article is structured as follows. Section two examines the background to the brewery booms and the reasons breweries floated on the stock market. Section three establishes the stylised facts of the expansion of the brewery industry by providing estimates of incorporations and industry capitalisation across the 1880-1913 period. Section four analyses how brewers were able to raise finance from public markets whilst maintaining control. Section five examines the annual returns on brewery shares and debentures across the 1880-1913 period. Section six attempts to explain the cross-sectional variation in brewery performance in the post-1900 era. Section seven is a brief conclusion.
Coming to the market
The majority of the companies which floated on the London and provincial stock markets prior to the 1880s were companies which floated from scratch i.e., the founders sought finance from the capital markets right from the company's inception. 9 However, in the last two decades of the nineteenth century, there was an increasing number of companies which were viewed as 'conversions' i.e., long-established private companies or partnerships which went public by raising capital. 10 The brewing industry was one of the largest conversion industries. Beginning with the flotation of Guinness in 1886, there were two brewery flotation booms before the end of the century. 11 Why did breweries need to raise capital from public markets?
In the historiography of the British brewing industry, there are several reasons given for this phenomenon. The chief reason given is that the brewing industry faced two challenges from the 1870s onwards. First, there was a decline in beer sales and an increase in competition amongst brewers. Second, the rise of the evangelical-inspired temperance movement resulted in calls for prohibition or constraints on the brewing industry. This movement was very influential, gaining some influence over parts of the Liberal party in Parliament. 12 These challenges led brewers to take control of their retail trade in order to safeguard the market for their beer. 13 This meant that brewers needed to acquire on-licenses to increase their number of tied houses. 14 However, the cost of acquiring on-licenses was substantial. First, in spite of a rapidly-growing population, there was a diminishing supply of public houses due to a temperance-movement-inspired restriction on licensing. 15 Second, nearly every brewer was following the same strategy, which pushed up the prices of the limited supply of on-licenses. 16 Therefore, the only way most breweries could finance the purchase of a substantial network of tied houses was by coming to the capital market to raise finance. 17 The scramble for licensed property, termed the Brewers' War, resulted in the doubling, trebling and even quadrupling in the valuations of licensed public houses. 18 The
Financial Times reported that it was commonplace to pay £10,000 for a tied house -£1,000
of this covered the actual value of the property and the other £9,000 was for the license, which had no guarantee of having its renewal supported. 19 Another reason why breweries needed new capital was that they needed to modernise and implement new technologies such as steam power, refrigeration and bottling. 20 These technologies increased the optimum scale of the brewery and with it the need for finance. 21 For some brewers, the reasons for raising capital from the public may have been to partially cash out and ease the managerial burden of running a large brewery; this may have been part of the reason for the flotation of Guinness. 22 Indeed, some brewers may have had more foresight than others in that they anticipated the legislative attack on the brewery industry in the form of increased taxation, licensing restrictions, and regulation. These perceptive brewers may have taken advantage of the flotation booms and cashed out their ownership at the top.
One advantage to going public was that it ensured the spread of ownership in a controversial industry -tens of thousands of small investors had a stake rather than a small number of prosperous brewers. 23 This may have helped influence public support for the industry and at the same time made it more difficult for politicians to attack it. Notably, shareholders were encouraged to lobby MPs and to vote against pro-temperance candidates in general elections. 
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<<INSERT Table 1>> The second thing to note from Table 1 is that preference shares and debentures became popular sources of finance for breweries. The ratio of preference shares to ordinary shares for the median (mean) company in 1890 was 0.84 (0.76) and in 1900 it was 1.00
(1.11), and in 1913 it was 1.00 (2.96). In other words, the equity of the median company was half ordinary and half preference shares. The ratio of debt (debentures plus mortgages) to total equity capital (ordinary plus preference shares) for the median company moves from zero in 1885, to 0.45 in 1890, 0.80 in 1900, and 0.93 in 1913. 28 This suggests that the first expansion phase was mainly financed by equity capital, whereas the 1894-9 boom was financed more by debt than equity finance. Indeed, the mean debt-to-equity ratio in 1900 meant that for every £100 of equity finance, breweries carried £86 of debt -these were highly-leveraged companies.
To get some idea of the market value of brewery securities, we gathered data on every domestic brewery security reported in the Investor's Monthly Manual (IMM). This manual reported security prices and the amount of issued capital for companies which had actively traded securities. Table 1 ).
The second thing worthy of note was the huge increase in capitalisation of the breweries during the 1894-9 boom, with debenture capital experiencing the greatest increase. Finally, the book value of brewery debentures quoted in the IMM in 1900 was almost equal to the total book value of brewery equity. This, taken with the evidence above, suggests that the expansion of the breweries was very much financed by debt.
<<INSERT Figure 3>> Figure 4 shows the annual market value of brewery securities. Two things are worth commenting upon. First, the growth in the total market value of breweries up to 1900 was mainly driven by the issuance of new debentures and preference shares, whereas the growth in the market value of ordinary share capital was mainly driven by ordinary share capital appreciating in value. Second, there was a fall in the market value of all securities in the 1900s, which, as can be seen from Figure 3 , did not correspond to a fall in the paid-up value of these securities; this fall represents the hangover -the poor performance of brewery securities after 1900.
<<INSERT Figure 4>> 
Raising finance whilst maintaining control
Having established the stylised facts of the expansion of the brewery sector, we now ask why breweries had the particular capital structure they did, with substantial debenture capital and preference shares rather than ordinary shares, which up until this point in time had been the traditional instrument used by most business enterprises to raise capital on public markets.
We then move on to look at the concentration of voting rights in a variety of breweries to see how much control rested in the hands of the largest owners.
Much of the historiography of brewing suggests that brewers wanted the best of both worlds -to get capital to expand their business without giving away any control. 29 In addition, given that brewing was a relatively profitable industry up until circa 1900, brewers would have been reluctant to share future profits with 'new' shareholders, consistent with the predictions of the pecking-order model of capital structure. 30 How did brewers achieve these ends? Notably, unlike companies which had been floated earlier in the century, the voting rights attached to the ordinary shares of breweries did not skew voting in favour of minority shareholders by having graduated voting and an upper limit on the number of votes any one shareholder had. 31 Indeed, the vast majority of brewing companies in 1900 had one-shareone-vote structures. 32 Ultimately, to achieve their ends, many brewers did not float their ordinary shares, preferring instead to issue preference shares and debentures.
Investors in Victorian Britain were familiar with preference shares -they had been issued by railways from the middle of the nineteenth century onwards, but were not used much by other companies until the 1890s. 33 However, to characterise preference shares as non-voting and brewery preference shareholders as having no say in governance is inaccurate. 34 For some companies, this clearly was the case e.g., Bass, Ratcliff and Gretton's voting regime stated that "the preference stock confers no voting right". 35 However, some companies gave preference shares the same voting rights as ordinary shares, whereas others assigned different rights e.g., Nalder and Collyer's Brewery Company assigned one vote to every preference share and two votes to ordinary shares. 36 Others assigned one vote to both ordinary and preference shares, but preference shareholders could only vote under certain conditions, which usually were (a) on reduction or increase of capital, (b) on winding up of the company, or (c) if the dividend on their shares was in arrears. 37 In terms of the 260 brewing companies listed in the 1900 SEOI which had preference shares and reported the voting rights attached to them, 58.5 per cent afforded preference shares the same voting rights as ordinary shares, 7.3 per cent assigned different voting rights, 29.6 per cent afforded preference shares voting rights under certain conditions, and 4.2 per cent conferred no rights on preference shares. Table 2 reveals that breweries where preference voting rights were the same as ordinary voting rights were about the half the size of and slightly older than those breweries where the rights of ordinary shares exceeded those on preference shares. This suggests that small breweries, where ordinary shares were more likely not to be publicly traded, had to
give preference shareholders voting rights in order to attract capital. Large breweries usually had their ordinary capital traded on public markets and were therefore much less likely to
give preference shares the same voting rights as ordinary shares. As can be seen from Table   2 , the amount of leverage is uncorrelated with the voting rights of preference shares, which implies that the voting power of preference shareholders had no bearing on capital structure.
In terms of family ownership, Table 2 suggests that although 55 per cent of family firms gave preference shareholders the same rights as ordinary shareholders, non-family breweries were more likely to give equal rights.
<<INSERT Table 2>> Consequently, in the case of some breweries, issuing preference shares may not have restricted control to ordinary shareholders and in the case of many breweries, the voting rights of ordinary shares would have been heavily diluted in the event that the dividend on preference shares fell into arrears. So what then was the advantage to brewers of issuing preference shares? One possibility is that the fixed dividend of preference shares was attractive to brewers who did not want to share increased future profits and who were limited by the extent of their tangible assets in terms of the amount of debentures which they could issue.
As noted in the section above, the other popular method used by brewers to raise finance was to issue debentures i.e., bonds secured on the assets of the company which paid a fixed coupon. Railways had issued debentures from before the 1860s, but the UK debenture market experienced substantial growth from the late 1860s onwards and the brewery industry was one of the first sectors outside of railways to adopt debentures as a method of financeby 1900, 33 per cent of the domestic debentures listed in the IMM were issued by breweries. 38 The growth of the debenture market was given a fillip by the legal innovation of the floating charge, whereby a creditor was granted security against present and future assets of the company, but was prevented from interfering with the firm until it entered bankruptcy. 39 The floating charge made debentures attractive to brewers because they maintained control of their company. Debentures were also attractive to investors because they were easily secured on the brewery's fixed capital -its brewery and its freehold tied property. 40 However, during the brewery boom of 1894-9, the Financial Times cautioned that debentures were being issued by breweries to the full extent of their tangible assets, and given that tied houses were being purchased at inflated values, there was little safety margin for debenture-holders. 41 The downside of issuing debentures for brewers was that regular coupon payments had to be made; otherwise the brewery would be pushed into bankruptcy. However, such was the profitability of brewing and the optimism of brewers in the 1890s that brewers appear to have had no qualms in issuing large amount of debentures secured on the brewery's assets. We searched the catalogues of these two series and located complete shareholder returns for 11 breweries and 18 brewery-years. 42 Because we are interested in control or voting rights, we obtained data on each brewery's voting scales for their preference and ordinary shares from their articles of association, Burdett's Official Intelligence (BOI) and SEOI.
Furthermore, because the shareholder returns do not report the brewery's directors, we found the names of directors for the relevant years from articles of association, BOI, SEOI, and Stock Exchange Year-book (SEY). Table 3 details the capitalisation and ownership structure of the 11 breweries for which we were able to locate ownership data. This cannot be viewed as a representative sample because it only consists of breweries for which we were able to locate ownership records. Nevertheless, we have four breweries with several years of data, which enables us to see how ownership changes over time. We also have breweries which incorporated before the two brewery booms as well as breweries which incorporated during those booms.
<<INSERT Table 3>> As can be seen from Table 3 , Barretts, which was a London-based brewery incorporated during the first brewery boom, had a broad shareholder base and preferred to raise its capital from shareholders rather than debenture-holders. Notably, between its 1891
and 1900 censuses, its ownership became more dispersed, with directors' holdings falling from 12.3 to 2.5 per cent of votes by 1900.
The next brewery in Table 3 The Edinburgh Brewery had a typical capital structure, buts its shares were relatively widely dispersed as indicated by the Herfindahl index and the votes controlled by the largest 10 owners. Unlike other breweries established in this era, this company was set up to purchase and amalgamate several small Scottish breweries, which explains why its ownership structure was not concentrated.
The Lion Brewery was a London-based brewery, which was one of the first breweries to incorporate in the UK. What is interesting about this brewery is that its capital structure changed over time such that nearly 50 per cent of its capital in 1901 was made up of debentures. Furthermore, we also see that its ownership was relatively diffuse from its inception and became more diffuse over time.
Michell and Aldous, based in the Kilburn district of London, was a brewery which incorporated and came to the market to raise debenture finance. It only had 26 shareholders and, as can be seen from Table 3 , five of those controlled 99.7 per cent of the votes.
Morgans' Brewery, a Norwich-based company, had 214 shareholders in 1890, but the directors, chiefly members of the Morgan family, controlled 89.7 per cent of the voting rights by holding the bulk of the ordinary shares.
Similar to the Lion Brewery, the New Westminster Brewery was an early incorporator, but unlike the Lion Brewery, it was financially conservative and did not raise much in the way of debt finance. Instead, it issued ordinary and preference shares to fund its expansion in the 1890s, and as a result, its ownership became more dispersed, with the result that by 1899, the directors only controlled 6.1 per cent of the voting rights.
Smith, Garrett and Company was a London-based brewer, which was an early incorporator. However, it was a family brewery with two Garretts serving as the managing directors and a Smith serving as Chairman in 1897. Despite raising finance from 236 shareholders, the directors controlled 24.5 per cent of the voting rights in 1897 and the five largest shareholders (which included three Garretts and one Smith) controlled 41.7 per cent.
Like many of its peers in the 1890s, 40 per cent of this brewery's capital came from debentures.
The final three breweries in Table 3, Style and Winch, Tadcaster Tower, and Wenlock, which were located in Kent, Yorkshire, and London respectively, have similar capital structures in that they were highly leveraged -41, 55 and 57 per cent respectively. In addition, all three had a small number of shareholders and highly concentrated ownership.
In summary, the breweries in Table 3 suggest the following typography: (a) breweries which were closely held and 40 per cent or more of their capital structure was debt; (b) breweries which had relatively diffuse ownership and very little in the way of debenture finance; and (c) breweries with relatively diffuse ownership and which had a capital structure consisting of circa 40 per cent debentures. Without concrete data, it is difficult to say how many of the 308 breweries in 1900 fell into each of these categories, but given that a minority had their ordinary and preference shares listed in the IMM, it is likely that (a) was the most common.
Returns on brewery securities
Having documented the expansion of the British brewing industry and the means by which capital was raised, we now ask how investors in brewery securities fared during this era? To answer this question, we examine the returns on portfolios of brewery securities; we consider ordinaries, preference shares and debentures as separate portfolios. We then use end-of-year brewery security prices reported in the IMM to calculate annual capital appreciation, and collect data on dividends and debenture coupons to enable us to calculate total annual returns for each class of security. 43 When calculating the capital appreciation and total return for the brewery sector, we use unweighted log returns and log returns which are weighted using the paid-up capital of the individual security issue. As some breweries may have left the IMM because of liquidation, we track down the reasons why a brewery's securities were delisted and adjust the delisting return where appropriate, using the Register of Defunct Companies.
The returns on brewery securities are then adjusted to take account of the delisting return.
The returns are also adjusted to take account of recapitalisations, where share capital was reduced e.g., Watney Combe Reid and Co. in 1906. 44 Figures 5 and 6 show indices of annual total returns and capital appreciation, with the index value in 1878 being set equal to one. If an investor had held a weighted portfolio of brewery ordinary shares from 1878 to 1913, the total return they would have earned would have narrowly underperformed the overall market. However, the weighted total returns are being driven by Guinness, the largest and most successful brewery of the era; when Guinness is excluded, the terminal point of the index of ordinary brewery shares is 1.59 rather than 4.36. The performance of the breweries relative to the market was poor given the greater riskiness of brewery ordinary shares as manifested in higher standard deviations of returns on brewery ordinary shares than on the market (see Table 4 ). Notably, the equally-weighted (or unweighted) total returns in Figure 5 reveal that the overall market outperformed the brewery sector and, as can be seen from the standard deviations in Table 4 , was also less risky.
<<INSERT Figures 5 and 6 and TABLE 4>>
Figure 5 reveals that there was a boom in ordinary shares from about 1893 onwards and to a lesser extent there was a boom in preference shares. This boom was driven by high dividends and capital gains ( Figure 6 ). However, the boom peaked in 1899, and thereafter, the indices of total returns fell until 1909. This fall was due to a combination of missed or cut dividends and a fall in brewery share prices. As can be seen from Figure 5 , both ordinary and preference shares staged something of a recovery after this.
Debenture returns revealed few signs of a large boom and bust in the debenture market. Nevertheless, there was an increase in the index of debenture returns during the 45 The indices of capital gains in Figure 6 reveal the extent to which ordinary and preference shares lost value in the decade after 1899. The terminal value of the indices was even lower still whenever Guinness was excluded. Notably, debentures also fell in value, but not by as much as equities. Table 4 compares the returns on breweries in the 1886-99 period (the happy hour) to the 1900-10 period (the hangover). The main observation regarding the first period is that all securities, particularly ordinaries, earned a high return compared to the overall equity and debenture markets. As can be seen from Table 4 , in the case of ordinary shares, most of this return came from dividend income rather than capital gains. The main observation regarding the second period is that ordinary shares, preference shares and debentures all suffer capital losses throughout the period, with the annual capital loss on the weighted portfolio of ordinary shares averaging 15.31 per cent. Such is the scale of the capital losses that when we look at weighted total returns, even debentures earned a small negative return over the 1900-10 period. As can be seen from Table 4 , this was not reflected in the wider equity and debenture markets.
The hangover: explaining post-1900 performance
Why did the market for brewery securities perform so poorly in the 1900s? One reason for the poor performance was the ruinous scramble for property during the 1894-99 boom.
Breweries had overpaid for public houses and had large interest commitments on their debt, which ate into their profits. 46 However, in the 1900s, the industry was also hit by problems in the wider economy and by government taxation and regulation. Unsurprisingly, the directors of the breweries highlighted these issues as reasons for poor performance rather than the debt-financed expansion they had engaged in during the good times. In 1900 an additional one shilling of duty was put on each barrel of beer produced by UK breweries to help pay for the Boer War. However, this was not removed when the war was over. Further problems for the brewing industry came when the temperance movement was given a fillip by the re-election of a Liberal government in early 1906. A new Licensing
Bill was introduced in 1907, which "shook the brewing industry to its foundations". 50 Amongst other things, the Bill proposed to reduce further the number of on-licenses and to increase their price by requiring that the holder of the license pay its monopoly value.
Notably, the unweighted capital losses on ordinary brewery shares, preference shares and debentures in 1907 were the worst of the entire 1900-10 period, reflecting the threat of this Bill to the brewing industry. The Bill, however, was defeated by the House of Lords in November 1908. Subsequently, in the famous People's Budget of 1909, it was proposed to increase substantially duties on breweries and public houses, which would have particularly affected those breweries with a large tied trade. 51 However, this too was rejected by the Lords, resulting in a constitutional crisis and a general election. Subsequently, the new Licensing Act of 1910 did not contain the harmful clauses proposed in the 1907 Bill and the Budget duties imposed on breweries were not as large as brewers feared. Furthermore, the temperance movement had run its course, which was another fillip to the performance of brewery securities after 1910.
These factors highlight the political risks affecting the brewery sector in this period, which may explain some of the 'hangover'. However, they cannot explain the variation within the brewery industry. Not every brewery had the same experience post-1900 -some, such as Guinness, performed respectably whilst others, such as Allsopp's, Watney Combe and Reid, and Ind, Coope struggled. In this section, we test various hypotheses which attempt to explain the variation in performance after 1900. One possible explanatory factor for post-1900 performance could be the amount of debt accumulated by breweries during the brewery wars. It has been suggested in the literature that those breweries which issued debentures against overvalued assets in the 1890s suffered the most in the 1900s. 52 London breweries in particular had expanded rapidly using debt finance to acquire very expensive onlicenses. 53 Another possible explanatory factor is the familial structure of brewery ownership.
According to Payne, family ownership negatively affected brewery performance after 1900
and Chandler highlights the UK breweries as a prime example of the type of personal ownership which was detrimental to firm performance. 54 Good corporate governance may also explain the variation in post-1900 performance.
For example, Gourvish and Wilson argue that good management and conservative financial decision-making explains the variation in post-1900 profit performance. 55 Concomitantly, the size, composition and incentives of the board of directors may have played a role in the performance of companies in the Victorian and Edwardian eras. 56 First, although a contemporary legal expert suggested that 'it is not generally desirable to have a large board' 57 , possibly because they resulted in free-riding 58 , Campbell and Turner argue that large boards are associated with superior performance for Victorian companies in general. 59 Large boards of directors can partially constrain executive directors by making collusion amongst them more costly and they also engage in mutual monitoring of one another. 60 Second, directors in Victorian Britain usually had to own a certain number of shares before they qualified as directors, which may have incentivised them to be better managers or monitors of managers. 61 Third, having politicians and peers on boards in this era was commonplace. Contemporaries viewed such directors as ornamental, being 'more frequently incumbrances than aids'. 62 Although having politicians on the board may have helped some companies, having members of the ruling class in general as board members was associated with inferior performance. 63 Nevertheless, given that the brewing industry was politically contentious, having peers and MPs on the board may have been beneficial to breweries.
As well as testing the hypotheses suggested by the historiography of the brewing industry, we also want to test two other hypotheses. First, we want to see if breweries with greater access to credit in 1900, as proxied by multiple bank relationships, were associated with worse performance in the 1900s. 64 Second, given the importance of the capital markets in disciplining companies in this era, we want to see whether having its securities listed on more than one stock exchange in 1900 resulted in better performance in the 1900s. In terms of our independent variables, we use the ratio of the book value of debentures and mortgages to total equity in 1900 to measure the extent to which breweries had expanded using debt finance during the preceding boom. In addition, as London breweries were at the centre of this boom, we create a binary variable which equals one if a brewery's head office in 1900 was in London, zero otherwise. We also consider how the number of years since a brewery's incorporation varies with its performance because later incorporators may have been more likely to have been caught up in the scramble for property.
As detailed ownership records have not survived for the vast majority of breweries,
we use a proxy to measure whether or not a brewery is family controlled. We create a binary variable which equals one if the company's name contains the surname of one or more of the directors in 1900 or if two or more directors share the same surname in 1900, zero otherwise.
One potential weakness with this measure of family control is that the name of the brewery may no longer contain the family name of the founding brewers, but the founding brewer or a family member is on the board of directors. For example, the Bristol United
Breweries Ltd was formed to acquire eight family breweries and some of these family names may be on the board of the amalgamated brewery. Thankfully, the Stock Exchange Official
Intelligence gives a very detailed history of the origins and founding families of each brewery company so that we can be confident that we are accurately capturing whether or not a brewery was family controlled.
Another potential weakness with our measure is that it does not pick up the extent of family control. For example, the brewery name may contain a director's surname, but that director may play a limited governance role and may be there simply for strategic or ornamental reasons. We suspect that this is unlikely for the majority of our 72 family breweries. First, 52 of these 72 breweries had directors with the same surname on the board, and the average number of directors with the same surname was over three. Second, 10 of the remaining 20 'family' breweries did not have their common equity traded on public markets, which suggests close control being exercised by the founding brewer and other directors.
In terms of governance independent variables, we create three variables for 1900
which proxy the quality of governance: board size, director share qualifications, and the percentage of peers and MPs on the board of directors. 66 Our variable which attempts to measure a brewery's access to finance is a binary variable which equals one if a brewery has a relationship with more than one bank in 1900, zero otherwise. We also use an alternative measure to proxy access to credit, which is a binary measure which equals one if a brewery has a relationship with one of the big eight banks in 1900. 67 Our variable which measures capital-market discipline is a binary variable which equals one if a brewery's securities trade on more than one stock market. 68 We also include brewery size as a control variable in our regressions. We measure it by using the natural logarithm of the book value of total debt and equity capital. In our regression where the percentage change in the price of preference shares is our dependent variable, we control for whether or not preference shares had the same voting rights as ordinary shareholders by including a binary variable which equals one if preference shares have the same voting rights as ordinary shares, zero otherwise.
Appendix Table 1 details the definitions and sources for our variables and Table 5 contains the summary statistics of our variables. From these summary statistics, we see that the average change of ordinary share prices was -54.16 per cent, whilst that of preference shares was -37.93 per cent. In terms of our main independent variables, we note the following: (a) the average brewery was highly leveraged; (b) the majority of breweries were <<INSERT Table 5>> We regress our independent variables on our two measures of performance using OLS to see whether there is a relationship between the covariates and our performance measures.
Reverse causality is a minor issue given our empirical design, with the performance variables being measured after and not before or co-jointly with the independent variables. The regression results are in Table 6 .
<<INSERT Table 6>> The first thing which we note from specifications 1 and 2 in Table 6 is that the leverage measures are not statistically significant, suggesting that the amount of debt which a brewery accumulated up to 1900 is not correlated with its post-1900 performance. Notably, in specification 1 the coefficient on the LondonHQ variable suggests that London-based breweries performed better than their non-London counterparts, which is contrary to the view that London breweries suffered the most when the boom ended. In addition, the negative and statistically significant coefficient on the Age variable suggests, contrary to expectations, that more recently incorporated breweries actually performed better than breweries incorporated earlier in the century. However, the LondonHQ and Age variables fall just outside the 10 per cent level of significance in specification 2.
The coefficient on the FamilyFirm variable is statistically not different from zero.
These results imply that the ordinary shares of family-controlled breweries performed no worse or better than their peers in the post-1900 period.
In terms of our governance variables, the coefficients on the Boardsize and DirectorQual variables imply that board size and director share qualifications were uncorrelated with post-1900 performance. However, the positive and significant coefficient on the PeersMPonboard variable suggest that having a peer or MP on the board was correlated with better post-1900 performance. Therefore, brewing was one industry where having members of the ruling class on the board had positive benefits. However, this result no longer holds whenever we omit Guinness, which had several peers on its board, from the sample.
In terms of our access to finance variable, the coefficient on the MultipleBanks variable is negative and statistically significant in specification 2, suggesting that access to credit is negatively correlated with post-1900 performance, although this variable is marginally insignificant in specification 1. On the other hand, our variable which proxies the level of capital-market discipline, MultipleStockMarkets, has a positive and statistically significant coefficient in both specifications 1 and 2, suggesting that the number of markets a brewery's securities were traded on was correlated with better post-1900 performance. 69 The coefficient on the LnSize variable suggests that larger breweries performed worse than smaller ones in the post-1900 period. It is entirely possible that larger breweries had grown too much, making them more complex institutions to manage in the post-1900 period.
Alternatively, Knox suggests that the larger breweries had been more aggressive in securing tied houses during the brewery wars.
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Specifications 3 and 4 in Table 6 contain the results for the regressions where the performance of preference shares in the post-1900 period is the dependent variable. These results largely concur with those in specifications 1 and 2 with several exceptions. First and foremost, the coefficient on FamilyFirm suggests that the preferences shares of familycontrolled breweries performed worse than those of others, possibly because the majority of preference shares were not owned by family members. Second, the coefficient on LondonHQ suggests that the preference shares of London-based breweries performed no worse or better than those of non-London breweries. Third, unlike with the performance of ordinary shares, larger boards are correlated with better performance of preference shares. This perhaps suggests that larger boards were better at protecting the interests of preference shareholders than ordinary shareholders. Fourth, having securities listed on multiple markets appears to be uncorrelated with the post-1900 performance of preference shares. One possible explanation for this finding is that capital-market discipline was only relevant for ordinary shares. Fifth, the MultipleBanks variable is insignificant, as was the case with regression specification 1 in Table 6 . However, whenever we include the Big8Bank variable, we find a negative and significant coefficient, implying that the preference shares of breweries which had a relationship with a large bank performed worse in the post-1900 than their peers. This implies that access to credit in 1900 may have resulted in breweries over-extending themselves at the expense of their preference shareholders.
Conclusions
The brewing industry enjoyed a 'happy hour' in the last 15 years of the nineteenth century, with a 25-fold increase in brewery listings and an 82-fold increase in brewery capitalisation.
However, this expansion did not necessarily mean that original brewery owners relinquished much in the way of control because of the popularity of debentures. About two-thirds of the 308 breweries listed in 1900 were closely-held companies, whose only major security being traded on public markets was debentures. During this boom, brewery ordinary and preference shares and debentures reaped high annual returns. After the 'happy hour' came the inevitable 'hangover', which lasted for the first decade of the twentieth century, with huge capital losses on brewery securities. Why did the boom and bust in brewery securities happen? Why did investors and brewers not foresee the long-term consequences of the scramble for property on profitability and dividends? What was the effect of the two brewing booms on other new industries which came to the capital market at the same time? Did they help stimulate promotion / IPO booms in other sectors? Did the large brewing bust make it more costly for other companies which attempted to come to market via an IPO after 1900?
Future research should explore the ultimate reasons for and the wider effects on the capital market of what can only be termed the 'brewery bubble'.
Our study of the financing of the breweries highlighted an important way in which family enterprises at the end of the nineteenth century attempted to maintain control of their businesses whist raising capital. The way that they did so was to issue debentures and preference shares which did not dilute their voting rights. However, the losses suffered by investors and the capital restructuring of several major breweries may have helped change the perception of investors and capital raisers alike as to the risks inherent in issuing debenture and preference shares. Indeed, the experience of the breweries may have made it more difficult for future capitalists to raise capital via debt and preference shares whilst keeping the ordinary capital closely held. This is an avenue of future research which needs to be explored by business historians.
Why did brewery securities fall so much in value after 1900? We suggest that the poor post-1900 performance was largely due to the brewery wars which had resulted in breweries overextending themselves and grossly overpaying for public houses. Wider economic and political conditions, however, did not help matters. During the hangover decade, some breweries performed better than others. We find that indebtedness is not a covariate of post-1900 performance, whereas good corporate governance and capital market discipline have a positive relationship with performance, and family ownership has a negative relationship with the performance of preference shares. These findings do not imply causality and they may ultimately be pointing to different strategies adopted by breweries with different governance mechanisms. This raises the question as to whether family breweries were managed in a different manner than non-family breweries.
It appears that many breweries were the typical Chandlerian firm in that they were family controlled and performed poorly. Indeed, the evidence in this paper implies that the ways in which breweries owners attempted to raise capital for expansion without handing over control exacerbated the bust experienced by the industry in the early 1900s and may actually have sped up the move towards managerial capitalism in this and other sectors. (1913) . Notes: These figures exclude foreign breweries which were incorporated in the UK. Although the majority of debt was in the form of debentures, mortgages have also been included in the debt figures above. Deferred ordinary shares are treated as ordinary shares and founders' shares, which only two breweries had, are also treated as ordinary shares for the sake of the analysis above. The debt / equity ratio is total debt divided by ordinary and preference equity capital. Notes: The market value of the debenture issued by Lion Brewery is assumed to be equal to its par value from 1879-1885 as we have no price data for this debenture, which was the only brewery debenture quoted in the IMM before 1886. 1900 1901 1902 1903 1904 1905 1906 1907 1908 1909 1910 1911 1912 1913 Ord. Pref. Deb.
